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of AIN-1::GFP-containing foci remains to be defined. It
is not certain that these foci have the same composi-
tion as endogenous P bodies. Indeed, it is possible that
P body-like structures may be compositionally and
functionally heterogeneous. Different cell types may
use different classes of P body-like structures to regu-
late specific aspects of RNA storage/metabolism. It will
be important to compare the composition of P bodies
and P granules to define the relationship between these
structures. The recent demonstration that retinoblas-
toma mutants exhibit somatic misexpression of P gran-
ules together with enhanced RNAi function suggests
that components of P granules and RISC may be coor-
dinately regulated (Wang et al., 2005). It will be impor-
tant to determine whether RISC-mediated RNAi con-
tributes to the general process of translational silencing
at RNP granules.
The importance of C. elegans in unraveling the mech-
anisms of RNAi makes the discovery of its site of action
all the more exciting. Although much remains to be
learned, these initial steps underscore the importance
of subcellular localization in the regulation of mRNA
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Three current papers in Cell and in this issue of De-
velopmental Cell highlight the role of the exocyst in
recycling of membrane proteins from endosomes to
the plasma membrane in asymmetric cell division and
polarized epithelial cells.
Endocytosis and intracellular vesicular trafficking ap-
pear to act as key regulators of Notch-mediated signal-
ing (see Le Borgne et al. [2005] for review) and to play
an important role in asymmetric division. Epithelial cell
polarity also relies upon the polarized delivery of pro-
teins and lipids to discrete membrane domains (re-
viewed in Rodriguez-Boulan et al., 2005). Three new
studies reported in Cell (Emery et al., 2005) and in this
issue of Developmental Cell (Langevin et al., 2005; Ja-
far-Nejad et al., 2005) highlight the recycling endosomal
compartment and the involvement of exocyst members
in trafficking from this compartment in both processes.
Following endocytosis, internalized vesicles fuse to
form the early (or sorting) endosomes. Early endo-
somes (Rab5+) like other vesicular compartments can
be distinguished via the differential occupation of small
GTPases (Rabs), which play a critical role in vesicle tar-
geting, and have been shown to associate with mem-
bers of the exocyst complex. The transmembrane pro-
teins (and bound ligands) can then be trafficked as
vesicle cargo along three potential pathways. They can
be targeted to the Golgi, progress to and be degraded
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iin late endosomes (Rab7+) or lysosomes, or, alterna-ively, return to the cell membrane via the recycling en-
osomal (RE; Rab11+) pathway.
Sensory organ precursors (SOP) generate the Dro-
ophila external sensory (ES) organs through a series
f stereotypic asymmetric divisions. The basis for the
istinct fate of the sibling cells produced from each of
hese divisions is that Notch (N) signaling is activated
n only one of the daughters. Numb and Neuralized pro-
eins asymmetrically localize to the anterior cortex of
ividing SOPs and segregate exclusively into the ante-
ior pIIb daughter. Numb inhibits N signaling in pIIb,
ossibly by promoting endocytosis of N and/or San-
odo, an integral membrane protein necessary for N
ignaling. Neuralized, an E3 ubiquitin ligase, promotes
biquitination and endocytosis of the N ligand Delta in
IIb (Le Borgne and Schweisguth, 2003), thus facilita-
ing the activation of N signaling in its sibling pIIa. A
easonable explanation for why Delta endocytosis in
he signal sending cell (pIIb) can promote Notch activa-
ion in the signal receiving cell (pIIa) may be that the
bility of Delta to signal is enhanced by as yet unde-
ined posttranslational modifications (Wang and Struhl,
004) during its transit through the RE following endo-
ytosis in pIIb. The asymmetric localization of Numb
nd Neuralized require the function of Par proteins,
.g., Bazooka and DaPKC; however, mutant SOPs in
hich Numb/Neuralized asymmetric distribution is com-
romised can still divide asymmetrically, suggesting
hat additional Numb/Neuralized-independent mecha-
isms might operate to mediate differential N activation
n pIIa and pIIb.
Emery et al. (2005) suggest a novel mechanism, which
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313may act in parallel with numb and neuralized, for the
selective activation of N signaling in pIIa but not pIIb.
They show that Rab11 accumulates in a pericentroso-
mal compartment in pIIb. The asymmetric formation of
what is probably a Rab11+ RE compartment correlates
with the localization of Nuclear Fallout (Nuf; the Dro-
sophila homolog of vertebrate Arfophilin 1, which binds
to Rab11) and appears to be independent of Par pro-
tein-mediated asymmetry. When Nuf is overexpressed,
pericentrosomal Rab11 localization is seen in both pIIb
and pIIa, suggesting that the exclusion of Nuf from the
pIIa centrosome may be responsible for the asymmetric
distribution seen. Vesicles containing endocytosed
Delta are often also Rab11+ and are enriched around
the centrosome in pIIb, but not pIIa, following SOP divi-
sion. Expressing a dominant-negative form of Rab11
can block this colocalization of Rab11 and endocy-
tosed Delta. Conversely significant pericentrosomal
colocalization of Rab11 and endocytosed Delta can be
seen in both pIIa and pIIb when Nuf is overexpressed.
Although overexpression of Nuf alone in SOPs has little
effect, double overexpression of Nuf with a nonphos-
phorylatable form of Lgl (which abolishes Numb and
Neuralized asymmetry) causes a significant frequency
of pIIb to pIIa transformation, consistent with increased
levels of Delta activity in pIIa. A reasonable interpreta-
tion of these observations is that shortly after wt SOP
cytokinesis, Delta endocytosed prior to mitosis is recy-
cled through Rab11+ RE, which is formed only in pIIb;
hence, only pIIb (but not pIIa) has fully activated, recy-
cled Delta, so N signaling is activated only in its sib-
ling pIIa.
So what might be the Rab11 effector(s) that mediates
the inferred recycling of Delta from the Rab11+ RE. The
evolutionarily conserved exocyst or Sec6/8 complex
members (Sec3, Sec5, Sec6, Sec8, Sec10, Sec15, and
Exo70 and Exo84) were first identified in yeast as being
essential for polarized exocytosis of secretory vesicles
(Novick et al., 1980). In yeast the exocyst is involved in
post-Golgi trafficking via an interaction with the Rab
GTPase Sec4p and is involved in tethering the vesicles
to the plasma membrane before SNARE-mediated fu-
sion. In mammalian cells it is also involved in intracellu-
lar vesicle transport. Jafar-Nejad et al. (2005) showed
that Sec15, a known Rab11 effector and a component
of the exocyst, is necessary for Notch activation and
the resolution of distinct sibling cell fates in the SOP
lineage. Sec15 appears to be involved in trafficking of
Spdo/N/Delta+ vesicles. In support for a defect in Delta
recycling underlying the observed cell fate defects is
the observed high levels of colocalization between
Rab11 and Sec15, as well as the aberrant accumulation
of Rab11 in sec15 clones. These observations are con-
sistent with the notion that the exocyst complex (or a
subexocyst complex containing Sec15) mediates the
trafficking of endocytosed Delta to the pIIb membrane
via a Rab11+ RE compartment.The RE and exocyst members also participate in the
maintenance of epithelial cell polarity in the Drosophila
notum (Langevin et al., 2005). Components of the exo-
cyst were shown to be important both for the targeting
of the cell adhesion molecule DE-Cadherin (DE-Cad)
from the REs to the lateral membrane and for its trans-
cytosis from the lateral membrane to the apical adher-
ence junctions. Disruption of sec5, sec6, or sec15 re-
sulted in the accumulation of DE-Cad, Armadillo (Arm)
(the Drosophila ortholog of β-catenin), and Dα-catenin
in enlarged Rab11+ REs and a failure to deliver DE-Cad
to the membrane. Sec5, which normally localizes to
Rab11+ RE vesicles and the membrane, was also ob-
served to accumulate in the enlarged RE compartment
of sec6 clones, suggesting that these exocyst compo-
nents are required for the targeted delivery of DE-Cad
from the RE to the membrane where Sec5 and Arm are
localized. Similarly, in the absence of arm, DE-Cad also
failed to localize to the membrane and accumulated in
REs. Consistent with the idea that Arm at the mem-
brane might act to tether vesicles from the RE compart-
ment for the exocyst-mediated delivery of DE-Cad, Arm
can directly interact with Sec10, and both Arm and
α-catenin can exist in a complex with various compo-
nents of the exocyst in vivo.
Hence, exocyst-mediated recycling of Delta from an
asymmetric RE compartment appears to be the basis
for a novel, redundant mechanism for differential N acti-
vation in the SOP lineage, while exocyst-mediated re-
cycling of DE-Cad contributes to epithelial polarity.
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